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Abstract: The objective of the study is to improve the method of conducting shear box tests on dry sand. An improved method of 
preparing specimens is proposed. By the method, specimens of a specified density can be prepared with high reproducibility. It is 
also discussed how the behavior of normal stresses are affected by the procedures, to be followed before shearing, for detaching one 
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࡟ࡏࢇ᩿⟽ࢆᅛᐃࡍࡿ᧯సᡭ㡰ࡀᆶ┤ᛂຊࡢᣲື
࡟ཬࡰࡍᙳ㡪࡟ࡘ࠸࡚⪃ᐹࡍࡿ㸬

㸰㸬ヨᩱ࠾ࡼࡧ౪ヨయస〇᪉ἲ

㸰㸯ヨᩱ

ヨᩱࡣ㇏ᾆ◁࡛࠶ࡿ㸬ᅵ⢏Ꮚᐦᗘ JFP㸪
᭱኱࠾ࡼࡧ᭱ᑠ㛫㝽ẚࡣࡑࢀࡒࢀ emax=0.990㸪
emin=0.605࡛࠶ࡿ㸬⢏ᚄຍ✚᭤⥺ࢆᅗ㸯࡟♧ࡍ㸬

㸰㸰✵୰ⴠୗἲ

✵୰ⴠୗἲ࡟࠾࠸࡚㸪ⴠୗ㧗ࡉ㸪₃ᩯࡢᙧ≧࠾
ΎỈṇ႐࣭ྂ⃝៞♸㸸◁ࡢ୍㠃ࡏࢇ᩿ヨ㦂࡟࠾ࡅࡿ౪ヨయస〇࡜ヨ㦂ᡭ㡰࡟㛵ࡍࡿ⪃ᐹ
ࡼࡧ₃ᩯཱྀࡢཱྀᚄ࡟ࡼࡿᐦᗘ࡬ࡢᙳ㡪ࢆ᳨ドࡋࡓ㸬
㸦㸯㸧₃ᩯᙧ≧ࡢᙳ㡪
ヨ㦂࡟ࡣ㸪ᅗ㸰࡟♧ࡍ㸰✀㢮ࡢᙧ≧ࡢ₃ᩯࢆ⏝
࠸ࡓ㸬9 ᆺ₃ᩯࡣ⣬〇࡛ -,6$ ࠾ࡼࡧ -*6
࡛つᐃࡉࢀ࡚࠸ࡿࡶࡢ࡛࠶ࡿ㸬< ᆺ₃ᩯࡣࣉࣛࢫࢳ
ࢵࢡ〇࡛㸪ᮏయ㒊ศࡀ෇㗹ᙧ࡛㡬ୖ㒊࠿ࡽ⟶ࡀఙ
ࡧ࡛࠸ࡿ㸬
ⴠୗ㧗ࡉࡣ₃ᩯඛ➃࡜ヨᩱୖ㠃ࡢ㊥㞳࡛࠶ࡾ㸪
ヨᩱࡢᢞୗ୰㸪୍ᐃ࡟ಖࡘ㸦ᅗ㸱㸧㸬
⤖ᯝࢆᅗ㸲D࡜E࡟♧ࡍ㸬Dࡣ 9 ᆺ₃ᩯ㸪
Eࡣ < ᆺ₃ᩯࢆ⏝࠸ࡓ࡜ࡁࡢ⤖ᯝ࡛࠶ࡿ㸬₃ᩯࡢ ᙧ≧࡟౫ࡽࡎ㸪ⴠୗ㧗ࡉࢆ኱ࡁࡃࡍࡿ࡜┦ᑐᐦᗘ
ࡣ኱ࡁࡃ࡞ࡿഴྥࡣ࠶ࡿࡀ㸪᭱኱ⴠୗ㧗ࡉ࡛ࡶ┦
ᑐᐦᗘ ࢆ㉸࠼࡚࠸࡞࠸ࡇ࡜ࡀࢃ࠿ࡿ㸬
ࡇࡢࡇ࡜࠿ࡽ₃ᩯࡢᙧ≧࡟౫ࡽࡎⴠୗ㧗ࡉࢆኚ
࠼ࡿࡔࡅ࡛┦ᑐᐦᗘࡢᖜᗈ࠸ㄪᩚࡣ↓⌮࡛࠶ࡿ࡜
ุ᩿ࡋࡓ㸬࡞࠾㸪ⴠୗ㧗ࡉࡣ᭱኱ 8cm ࡜ࡋࡓࡀ㸪
ࡑࢀ௨ୖ࡟ࡍࡿ࡜ヨᩱࡀ࣮ࣔࣝࢻእ࡟ⴠࡕࡿࡇ࡜㸪
ࡲࡓⴠୗ㧗ࡉࢆ୍ᐃ࡟ಖࡘࡇ࡜ࡀᅔ㞴࡛࠶ࡗࡓࡓ
ࡵ࡛࠶ࡿ㸬
㸦㸰㸧₃ᩯཱྀᚄࡢᙳ㡪
9 ᆺ₃ᩯࢆ⏝࠸ཱྀ࡚ᚄࢆኚ໬ࡉࡏ࡚㸪ཱྀᚄ࡟ࡼࡿ
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
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ᐦ
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
ᅗ  ヨᩱࡢ⢏ᚄຍ✚᭤⥺
Vᆺ₃ᩯ Yᆺ₃ᩯ 
5.0 
23.0 
1.2 
10.0
7.0 
6.0 
0.6 ༢఩[cm]

ᅗ㸰 ₃ᩯ

ⴠୗ㧗ࡉ H (cm) 
ヨᩱ 
࣮ࣔࣝࢻ 
ෆᚄ6.0(cm) 
῝ࡉ 4.0(cm)
₃ᩯ 

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┦
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ࡣ኱ࡁࡃ࡞ࡿഴྥࡣ࠶ࡿࡀ㸪᭱኱ⴠୗ㧗ࡉ࡛ࡶ┦
ᑐᐦᗘ ࢆ㉸࠼࡚࠸࡞࠸ࡇ࡜ࡀࢃ࠿ࡿ㸬
ࡇࡢࡇ࡜࠿ࡽ₃ᩯࡢᙧ≧࡟౫ࡽࡎⴠୗ㧗ࡉࢆኚ
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Vᆺ₃ᩯ Yᆺ₃ᩯ 
5.0 
23.0 
1.2 
10.0
7.0 
6.0 
0.6 ༢఩[cm]

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
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῝ࡉ 4.0(cm)
₃ᩯ 

ᅗ㸱 ✵୰ⴠୗἲ
㻜
㻟
㻢
㻥
㻝㻞
㻝㻡
㻜 㻞 㻠 㻢 㻤 㻝㻜
ⴠୗ㧗䛥㻴㻌㻔㼏㼙㻕
┦
ᑐ
ᐦ
ᗘ
㻰
㼞㻌
䠄㻑
䠅
ཱྀᚄ㻜㻚㻤㼏㼙 ཱྀᚄ㻝㻚㻞㼏㼙 ཱྀᚄ㻞㻚㻠㼏㼙
㼂ᆺ₃ᩯ
㻴㻩㻝 㻴㻩㻞
㻴㻩㻠 㻴㻩㻢
㻴㻩㻤

ᅗ㸳 ⴠୗ㧗ࡉ࡜┦ᑐᐦᗘࡢ㛵ಀ㸦ཱྀᚄࡢᙳ㡪㸧
㫽ྲྀ኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲⛉㸭ᕤᏛ㒊◊✲ሗ࿌➨㸱㸷ྕ
ࡌ࡛㸪ヨ㦂⤖ᯝࢆᅗ㸳࡟♧ࡍ㸬࡞࠾㸪ᅗࢆぢࡸࡍ
ࡃࡍࡿࡓࡵ࡟ྠࡌⴠୗ㧗ࡉ࡛࠶ࡗ࡚ࡶཱྀᚄࡈ࡜࡟
ᶓ㍈ࡢ఩⨨ࢆኚ࠼࡚࠸ࡿ㸬ྛⴠୗ㧗ࡉ࡟࠾࠸࡚㸪
ཱྀᚄࡀ኱ࡁࡃ࡞ࡿ࡜┦ᑐᐦᗘࡀపࡃ࡞ࡿഴྥࢆㄆ
ࡵࡿࡇ࡜ࡀ࡛ࡁࡿ㸬ࡋ࠿ࡋ㸪ྠࡌ᮲௳࡛࠶ࡗ࡚ࡶ㸪
ࡤࡽࡘࡁࡶ኱ࡁ࠸ࡢ࡛㸪ࡇࡢ⤖ᯝ࠿ࡽཱྀᚄ࡟ࡼࡿ
ᙳ㡪ࢆ᫂☜࡟⤖ㄽࡍࡿࡇ࡜ࡣ㞴ࡋ࠸㸬

㸰㸱✵୰ⴠୗ࡜ᡴᧁ࡟ࡼࡿ⥾ᅛࡵ

㸦㸯㸧ணഛᐇ㦂
ᮌᵔࢆ⏝࠸࡚⥾ᅛࡵࡿሙྜ㸪ᚑ᮶⾜ࡗ࡚࠸ࡓࡼ
࠺࡟ᡭ࡛྇ࡃ᪉ἲ࡛ࡣ౪ヨయࡢ෌⌧ᛶ࡟ஈࡋ࠸㸬
ࡑࡇ࡛㸪୍ᐃࡢᡴᧁຊࢆ୚࠼ࡿ᪉ἲ࡜ࡋ࡚᯶ࡢ➃
ࢆᨭⅬ࡜ࡋ࡚⮬⏤࡟᣺ࡾୗࢁࡋ࡚⥾ᅛࡵࡿ᪉ἲࢆ
᪂ࡓ࡟⪃᱌ࡋࡓ㸬ࡇࡢ᪉ἲ࡛Ᏻᐃࡋࡓᡤᐃࡢᐦᗘ
ࢆᚓࡽࢀࡿ࠿㸪ࡲࡓ㸪ᗈ࠸⠊ᅖࡢᐦᗘࡢㄪᩚࡀྍ
⬟࠿ࢆ᳨ウࡋࡓ㸬
ᅗ㸴࡟♧ࡍࡼ࠺࡞⿦⨨࡛ⴠୗ㧗ࡉ࡜ᡴᧁᅇᩘࢆ
ኚ࠼࡚ヨ㦂ࢆ⾜ࡗࡓ㸬ᐜჾࡣ◁ࡢ᭱኱࣭᭱ᑠᐦᗘ
ヨ㦂⏝ࡢ࣮ࣔࣝࢻ࡛࠶ࡿ㸬

ヨᩱ
ⴠୗ㧗ࡉH
ᮌᵔ 
㉁㔞 ⣙ 210(g)24.0(cm) 
30.0(cm)
ᅛᐃᯈ 

ᅗ㸴 ᮌᵔࢆ⏝࠸ࡓ⥾ᅛࡵ⿦⨨

ࡲࡎ㸪ᆅ┙ᕤᏛ఍ᇶ‽>@ࡢ⦆ワࡵ౪ヨయస〇᪉
ἲ࡟㡰ࡌ࡚✵୰ⴠୗࡉࡏࡓ㸬ḟ࡟㸪ヨᩱࢆᒣ┒ࡾ
࡟ࡋࡓ≧ែ࡛ᮌᵔࢆⴠୗࡉࡏ࡚࣮ࣔࣝࢻࢆᡴᧁࡍ
ࡿ㸬ᡴᧁ᪉ྥࢆ  ᗘࡎࡘኚ࠼࡚ィ  ᪉ྥ࠿ࡽᡴᧁ
ࡋࡓ㸬௨ୗ㸪୍ࡘࡢ᪉ྥ࡛྇࠸ࡓᅇᩘࢆᡴᧁᅇᩘ
࡜ゝ࠺㸬ᡴᧁᚋ㸪వ┒ࡾศࢆ┤ࢼ࢖ࣇ࡛㝖ཤࡋ࡚
౪ヨయ⾲㠃ࢆࢆỈᖹ࡟ࡋࡓ㸬ྛヨ㦂᮲௳㸦ᮌᵔⴠ
ୗ㧗ࡉ࡜ᡴᧁᅇᩘ㸧࡛㸳ᅇ௨ୖヨ㦂ࡋࡓ㸬
⤖ᯝࢆᅗ㸵࠾ࡼࡧᅗ㸶࡟♧ࡍ㸬
ᅗ㸵ࡣ㸪ᡴᧁᅇᩘࢆ  ᅇ࡜ࡋ࡚ᮌᵔⴠୗ㧗ࡉࢆ
ኚ࠼ࡓሙྜࡢ⤖ᯝ࡛࠶ࡿ㸬ࡇࡢᅗࡼࡾ㸪ⴠୗ㧗ࡉ
࡟ẚ౛ࡋ࡚┦ᑐᐦᗘࡀ኱ࡁࡃ࡞ࡗ࡚࠸ࡿࡢࡀࢃ࠿
ࡿ㸬ᡴᧁᅇᩘ㸯ᅇ࡛ࡣⴠୗ㧗ࡉࢆ᭱኱ FP ࡟ࡋ࡚
ࡶᚓࡽࢀࡿ┦ᑐᐦᗘࡣ㧗ࠎ࡛࠶ࡿ㸬
ᅗ㸶ࡣ㸪ⴠୗ㧗ࡉࢆ FP ࡟ᅛᐃࡋ㸪ᡴᧁᅇᩘࢆ
ኚ࠼ࡓሙྜࡢ⤖ᯝ࡛ 㸬ࡇࡢᅗࡼࡾ㸪ᡴᧁᅇᩘ
ࡀከ࠸࡯࡝┦ᑐᐦᗘࡀ኱ࡁࡃ࡞ࡗ࡚࠸ࡿࡇ࡜㸪ࡉ
ࡽ࡟㸪⣙ 㹼ࡢᗈ࠸⠊ᅖࡢ┦ᑐᐦᗘ࡟࡛ࡁࡿࡇ
࡜ࡀࢃ࠿ࡿ㸬
ࡲࡓ㸪୧ᅗࡼࡾ㸪ヨ㦂᮲௳ࡀྠࡌ࡛࠶ࢀࡤ㸪┦
ᑐᐦᗘ࡟㧗࠸෌⌧ᛶࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬ⴠୗ㧗
ࡉࡣᮌᵔࡢ᯶ࡢ㛗ࡉ௨ୖ࡟ࡣ࡛ࡁ࡞࠸ࡀ㸪ᡴᧁᅇ
ᩘ࡟ࡣ㝈⏺ࡀ࡞࠸㸬ࡼࡗ࡚ᮏ◊✲࡛ࡣᡴᧁᅇᩘࢆ
ኚ໬ࡉࡏࡿࡇ࡜࡟ࡼࡗ࡚㸪ᡤᐃࡢᐦᗘࡢ౪ヨయࢆ
స〇ࡍࡿࡇ࡜࡟ࡋࡓ㸬
㸦㸰㸧ࡏࢇ᩿⟽࡛ࡢ⥾ᅛࡵ
ணഛᐇ㦂࡛ࡣ㸪ヨᩱࢆᒣ┒ࡾ࡟ࡋࡓ≧ែ࡛ᡴᧁ
ࡋ࡚㸪వ┒ࡾศࢆ┤ࢼ࢖ࣇ࡛㝖ཤࡍࡿࡇ࡜࡛౪ヨ
యࢆỈᖹ࡟ࡋࡓࡀ㸪ࡏࢇ᩿⟽࡛ࡣࡑࡢ᪉ἲࡣ౑⏝
࡛ࡁ࡞࠸㸬ࡏࢇ᩿⟽ࡢ῝ࡉࡀ౪ヨయึᮇ㧗ࡉࡼࡾ
῝࠸࠿ࡽ࡛࠶ࡿ㸬ࡑࡇ࡛㸪ḟࡢ᪉ἲ࡛⥾ᅛࡵࡓ㸬 
ᡤᐃ㔞ࡢヨᩱࢆ⥾ᅛࡵࡓᚋ㸪౪ヨయࡢୖ㠃ࢆỈ
ᖹ࡟࡞ࡽࡋࡓࡢ࡛ࡣ౪ヨయ⾲㠃㒊࡜ࡑࢀ௨እ࡜࡛
┦ᑐᐦᗘ࡟ᕪࡀ⏕ࡌ࡚ࡋࡲ࠺ᜍࢀࡀ࠶ࡿ㸬ࡼࡗ࡚
౪ヨయࡢୖ㠃ࢆỈᖹ࡟ಖࡗ࡚⥾ᅛࡵࡿ᪉ἲࢆ⪃࠼
ࡓ㸬༶ࡕ㸪ᅗ㸷࡟♧ࡍࡼ࠺࡟㸪✵୰ⴠୗᚋୖ㠃ࢆ
Ỉᖹ࡟࡞ࡽࡋ࡚࠾ࡁ㸪ࡑࡢୖ࡟ᢲࡉ࠼ᯈ㸦⣙
500g㸧ࢆ㍕ࡏ㸪ୖ㠃ࢆỈᖹ࡟ಖࡗࡓࡲࡲ⥾ᅛࡵࢆ
㻜
㻞㻜
㻠㻜
㻢㻜
㻤㻜
㻝㻜㻜
㻜 㻞 㻠 㻢 㻤 㻝㻜 㻝㻞
┦
ᑐ
ᐦ
ᗘ
㻰
㼞㻌
㻔㻑
㻕 ᅄ᪉୍
ᅇ
ᡴᧁᅇᩘ㻝ᅇ

ᅗ㸵 ᡴᧁᅇᩘ୍ᐃ⥾ᅛࡵヨ㦂

㻜
㻞㻜
㻠㻜
㻢㻜
㻤㻜
㻝㻜㻜
㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡 㻟㻜
ᡴᧁᅇᩘ
┦
ᑐ
ᐦ
ᗘ
㻰
㼞㻌
㻔㻑
㻕 ⴠୗ㧗䛥㻴㻩㻠㻔㼏㼙㻕

㸶 ୍ᐃ⥾ᅛࡵヨ㦂
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㫽ྲྀ኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲⛉㸭ᕤᏛ㒊◊✲ሗ࿌➨㸱㸷ྕ

ࡌ࡛㸪ヨ㦂⤖ᯝࢆᅗ㸳࡟♧ࡍ㸬࡞࠾㸪ᅗࢆぢࡸࡍ
ࡃࡍࡿࡓࡵ࡟ྠࡌⴠୗ㧗ࡉ࡛࠶ࡗ࡚ࡶཱྀᚄࡈ࡜࡟
ᶓ㍈ࡢ఩⨨ࢆኚ࠼࡚࠸ࡿ㸬ྛⴠୗ㧗ࡉ࡟࠾࠸࡚㸪
ཱྀᚄࡀ኱ࡁࡃ࡞ࡿ࡜┦ᑐᐦᗘࡀపࡃ࡞ࡿഴྥࢆㄆ
ࡵࡿࡇ࡜ࡀ࡛ࡁࡿ㸬ࡋ࠿ࡋ㸪ྠࡌ᮲௳࡛࠶ࡗ࡚ࡶ㸪
ࡤࡽࡘࡁࡶ኱ࡁ࠸ࡢ࡛㸪ࡇࡢ⤖ᯝ࠿ࡽཱྀᚄ࡟ࡼࡿ
ᙳ㡪ࢆ᫂☜࡟⤖ㄽࡍࡿࡇ࡜ࡣ㞴ࡋ࠸㸬

㸰㸱✵୰ⴠୗ࡜ᡴᧁ࡟ࡼࡿ⥾ᅛࡵ

㸦㸯㸧ணഛᐇ㦂
ᮌᵔࢆ⏝࠸࡚⥾ᅛࡵࡿሙྜ㸪ᚑ᮶⾜ࡗ࡚࠸ࡓࡼ
࠺࡟ᡭ࡛྇ࡃ᪉ἲ࡛ࡣ౪ヨయࡢ෌⌧ᛶ࡟ஈࡋ࠸㸬
ࡑࡇ࡛㸪୍ᐃࡢᡴᧁຊࢆ୚࠼ࡿ᪉ἲ࡜ࡋ࡚᯶ࡢ➃
ࢆᨭⅬ࡜ࡋ࡚⮬⏤࡟᣺ࡾୗࢁࡋ࡚⥾ᅛࡵࡿ᪉ἲࢆ
᪂ࡓ࡟⪃᱌ࡋࡓ㸬ࡇࡢ᪉ἲ࡛Ᏻᐃࡋࡓᡤᐃࡢᐦᗘ
ࢆᚓࡽࢀࡿ࠿㸪ࡲࡓ㸪ᗈ࠸⠊ᅖࡢᐦᗘࡢㄪᩚࡀྍ
⬟࠿ࢆ᳨ウࡋࡓ㸬
ᅗ㸴࡟♧ࡍࡼ࠺࡞⿦⨨࡛ⴠୗ㧗ࡉ࡜ᡴᧁᅇᩘࢆ
ኚ࠼࡚ヨ㦂ࢆ⾜ࡗࡓ㸬ᐜჾࡣ◁ࡢ᭱኱࣭᭱ᑠᐦᗘ
ヨ㦂⏝ࡢ࣮ࣔࣝࢻ࡛࠶ࡿ㸬

ヨᩱ
ⴠୗ㧗ࡉH
ᮌᵔ 
㉁㔞 ⣙ 210(g)24.0(cm) 
30.0(cm)
ᅛᐃᯈ 

ᅗ㸴 ᮌᵔࢆ⏝࠸ࡓ⥾ᅛࡵ⿦⨨

ࡲࡎ㸪ᆅ┙ᕤᏛ఍ᇶ‽>@ࡢ⦆ワࡵ౪ヨయస〇᪉
ἲ࡟㡰ࡌ࡚✵୰ⴠୗࡉࡏࡓ㸬ḟ࡟㸪ヨᩱࢆᒣ┒ࡾ
࡟ࡋࡓ≧ែ࡛ᮌᵔࢆⴠୗࡉࡏ࡚࣮ࣔࣝࢻࢆᡴᧁࡍ
ࡿ㸬ᡴᧁ᪉ྥࢆ  ᗘࡎࡘኚ࠼࡚ィ  ᪉ྥ࠿ࡽᡴᧁ
ࡋࡓ㸬௨ୗ㸪୍ࡘࡢ᪉ྥ࡛྇࠸ࡓᅇᩘࢆᡴᧁᅇᩘ
࡜ゝ࠺㸬ᡴᧁᚋ㸪వ┒ࡾศࢆ┤ࢼ࢖ࣇ࡛㝖ཤࡋ࡚
౪ヨయ⾲㠃ࢆࢆỈᖹ࡟ࡋࡓ㸬ྛヨ㦂᮲௳㸦ᮌᵔⴠ
ୗ㧗ࡉ࡜ᡴᧁᅇᩘ㸧࡛㸳ᅇ௨ୖヨ㦂ࡋࡓ㸬
⤖ᯝࢆᅗ㸵࠾ࡼࡧᅗ㸶࡟♧ࡍ㸬
ᅗ㸵ࡣ㸪ᡴᧁᅇᩘࢆ  ᅇ࡜ࡋ࡚ᮌᵔⴠୗ㧗ࡉࢆ
ኚ࠼ࡓሙྜࡢ⤖ᯝ࡛࠶ࡿ㸬ࡇࡢᅗࡼࡾ㸪ⴠୗ㧗ࡉ
࡟ẚ౛ࡋ࡚┦ᑐᐦᗘࡀ኱ࡁࡃ࡞ࡗ࡚࠸ࡿࡢࡀࢃ࠿
ࡿ㸬ᡴᧁᅇᩘ㸯ᅇ࡛ࡣⴠୗ㧗ࡉࢆ᭱኱ FP ࡟ࡋ࡚
ࡶᚓࡽࢀࡿ┦ᑐᐦᗘࡣ㧗ࠎ࡛࠶ࡿ㸬
ᅗ㸶ࡣ㸪ⴠୗ㧗ࡉࢆ FP ࡟ᅛᐃࡋ㸪ᡴᧁᅇᩘࢆ
ኚ࠼ࡓሙྜࡢ⤖ᯝ࡛࠶ࡿ㸬ࡇࡢᅗࡼࡾ㸪ᡴᧁᅇᩘ
ࡀከ࠸࡯࡝┦ᑐᐦᗘࡀ኱ࡁࡃ࡞ࡗ࡚࠸ࡿࡇ࡜㸪ࡉ
ࡽ࡟㸪⣙ 㹼ࡢᗈ࠸⠊ᅖࡢ┦ᑐᐦᗘ࡟࡛ࡁࡿࡇ
࡜ࡀࢃ࠿ࡿ㸬
ࡲࡓ㸪୧ᅗࡼࡾ㸪ヨ㦂᮲௳ࡀྠࡌ࡛࠶ࢀࡤ㸪┦
ᑐᐦᗘ࡟㧗࠸෌⌧ᛶࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬ⴠୗ㧗
ࡉࡣᮌᵔࡢ᯶ࡢ㛗ࡉ௨ୖ࡟ࡣ࡛ࡁ࡞࠸ࡀ㸪ᡴᧁᅇ
ᩘ࡟ࡣ㝈⏺ࡀ࡞࠸㸬ࡼࡗ࡚ᮏ◊✲࡛ࡣᡴᧁᅇᩘࢆ
ኚ໬ࡉࡏࡿࡇ࡜࡟ࡼࡗ࡚㸪ᡤᐃࡢᐦᗘࡢ౪ヨయࢆ
స〇ࡍࡿࡇ࡜࡟ࡋࡓ㸬
㸦㸰㸧ࡏࢇ᩿⟽࡛ࡢ⥾ᅛࡵ
ணഛᐇ㦂࡛ࡣ㸪ヨᩱࢆᒣ┒ࡾ࡟ࡋࡓ≧ែ࡛ᡴᧁ
ࡋ࡚㸪వ┒ࡾศࢆ┤ࢼ࢖ࣇ࡛㝖ཤࡍࡿࡇ࡜࡛౪ヨ
యࢆỈᖹ࡟ࡋࡓࡀ㸪ࡏࢇ᩿⟽࡛ࡣࡑࡢ᪉ἲࡣ౑⏝
࡛ࡁ࡞࠸㸬ࡏࢇ᩿⟽ࡢ῝ࡉࡀ౪ヨయึᮇ㧗ࡉࡼࡾ
῝࠸࠿ࡽ࡛࠶ࡿ㸬ࡑࡇ࡛㸪ḟࡢ᪉ἲ࡛⥾ᅛࡵࡓ㸬 
ᡤᐃ㔞ࡢヨᩱࢆ⥾ᅛࡵࡓᚋ㸪౪ヨయࡢୖ㠃ࢆỈ
ᖹ࡟࡞ࡽࡋࡓࡢ࡛ࡣ౪ヨయ⾲㠃㒊࡜ࡑࢀ௨እ࡜࡛
┦ᑐᐦᗘ࡟ᕪࡀ⏕ࡌ࡚ࡋࡲ࠺ᜍࢀࡀ࠶ࡿ㸬ࡼࡗ࡚
౪ヨయࡢୖ㠃ࢆỈᖹ࡟ಖࡗ࡚⥾ᅛࡵࡿ᪉ἲࢆ⪃࠼
ࡓ㸬༶ࡕ㸪ᅗ㸷࡟♧ࡍࡼ࠺࡟㸪✵୰ⴠୗᚋୖ㠃ࢆ
Ỉᖹ࡟࡞ࡽࡋ࡚࠾ࡁ㸪ࡑࡢୖ࡟ᢲࡉ࠼ᯈ㸦⣙
500g㸧ࢆ㍕ࡏ㸪ୖ㠃ࢆỈᖹ࡟ಖࡗࡓࡲࡲ⥾ᅛࡵࢆ
㻜
㻞㻜
㻠㻜
㻢㻜
㻤㻜
㻝㻜㻜
㻜 㻞 㻠 㻢 㻤 㻝㻜 㻝㻞
ⴠୗ㧗䛥㻴㻌㻔㼏㼙㻕
┦
ᑐ
ᐦ
ᗘ
㻰
㼞㻌
㻔㻑
㻕 ᅄ᪉୍
ᅇ
ᡴᧁᅇᩘ㻝ᅇ

ᅗ㸵 ᡴᧁᅇᩘ୍ᐃ⥾ᅛࡵヨ㦂

㻜
㻞㻜
㻠㻜
㻢㻜
㻤㻜
㻝㻜㻜
㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡 㻟㻜
ᡴᧁᅇᩘ
┦
ᑐ
ᐦ
ᗘ
㻰
㼞㻌
㻔㻑
㻕 ⴠୗ㧗䛥㻴㻩㻠㻔㼏㼙㻕

ᅗ㸶 ⴠୗ㧗ࡉ୍ᐃ⥾ᅛࡵヨ㦂
ΎỈṇ႐࣭ྂ⃝៞♸㸸◁ࡢ୍㠃ࡏࢇ᩿ヨ㦂࡟࠾ࡅࡿ౪ヨయస〇࡜ヨ㦂ᡭ㡰࡟㛵ࡍࡿ⪃ᐹ
⾜ࡗࡓ㸬࡞࠾㸪ୖ㠃ࢆ࡞ࡽ ࡢ࡟㸪ᢲࡉ࠼ᯈࢆ⏝
࠸ࡓ㸬ࡇࡢ㐣⛬࡛ヨᩱࡀ⥾ᅛࡵࡽࢀࡿࡇ࡜࡟࡞ࡿ
ࡀ㸪ࡑࡢ࡜ࡁࡢ┦ᑐᐦᗘࡣ㧗ࠎ15~20%࡛࠶ࡗࡓ㸬 
 
ᅛ
ᐃ
ᯈ 
ᢲࡉ࠼ᯈ 
 
ᅗ㸷 ࡏࢇ᩿⟽࡛ࡢ⥾ᅛࡵ᪉ἲ 
 
ࡇࡢ᪉ἲ࡟ࡼࡿ⤖ᯝࢆᅗ  ࡟♧ࡍ㸬⤖ᯝ࡜ࡋ࡚
ᅗࡢࡼ࠺࡟⦆ワࡵ࠿ࡽᐦワࡵࡢᗈ࠸⠊ᅖࡢ┦ᑐᐦ
ᗘࡢ౪ヨయࡀᚓࡽࢀ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬ࡲࡓ㸪
ྠࡌᡴᧁᅇᩘ࡛࠶ࢀࡤ┦ᑐᐦᗘࡢኚືࡶᑡ࡞࠸ࡢ
࡛㸪౪ヨయస〇ࡀ㧗࠸෌⌧ᛶࢆࡶࡗ࡚⾜࠼ࡿ㸬ࡼ
ࡗ࡚ࡇࡢ᪉ἲࡣ᭷ຠ࡛࠶ࡿ࡜ุ᩿ࡋࡓ㸬ḟ❶࡛♧
ࡍࡏࢇ᩿ヨ㦂ࡢ⤖ᯝࡣ㸪ࡇࡢ᪉ἲ࡛స〇ࡋࡓ౪ヨ
య࡟ᑐࡋ࡚⾜ࡗࡓࡶࡢ࡛࠶ࡿ㸬 
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ᅗ  ࡏࢇ᩿⟽ࢆ⏝࠸ࡓ⥾ᅛࡵ
 
 
㸱 ୍㠃ࡏࢇ᩿ヨ㦂ࡢ᧯సᡭ㡰ࡢᙳ㡪

㸱㸯ୖࡏࢇ᩿⟽ᅛᐃᡭ㡰

୍㠃ࡏࢇ᩿ヨ㦂࡟౑⏝ࡋࡓ⿦⨨ࡣୖࡏࢇ᩿⟽ᅛ
ᐃ㸪ୗࡏࢇ᩿⟽ྍືࢱ࢖ࣉ࡛࠶ࡿ㸬ᅗ  ࡟ࡏࢇ᩿
⟽ࡢᵓ㐀࡜స⏝Ⲵ㔜 ᶍᘧⓗ࡟♧ࡋࡓ㸬ࡏࢇ᩿୰
ࡣୖࡏࢇ᩿⟽ࡀᅛᐃ⏝཯ຊᯈ࡟ᅛᐃࡉࢀ࡚࠸࡞ࡅ
ࢀࡤ࡞ࡽ࡞࠸㸬ᅽᐦ㐣⛬ࡢ๓࡟ᅛᐃࡍ ࠿ᅽᐦᚋ
࡟ᅛᐃࡍࡿ࠿㸪஧㏻ࡾࡢ᪉ἲࡀ⪃࠼ࡽࢀࡿ㸬୧᪉
ἲ࡛ᅛᐃࡋࡓሙྜࡢ⤖ᯝࢆẚ㍑ࡍࡿ㸬
⤖ᯝࢆᅗ D࠾ࡼࡧE࡟♧ࡍ㸬ᅗDࡣᅽᐦ㐣
⛬ࡢ๓࡟ୖ⟽ࢆᅛᐃࡋࡓሙྜ㸪Eࡣᅛᐃࡋ࡞࠸ሙ
ྜ࡛࠶ࡿ㸬ᅗ୰㸪ȪM ࡣຍᅽᯈഃ㸪ȪF ࡣ཯ຊᯈഃ
ࡢᆶ┤ᛂຊ࡛࠶ࡿ㸬

㻜
㻡㻜
㻝㻜㻜
㻝㻡㻜
㻞㻜㻜
㻞㻡㻜
㻜 㻡㻜 㻝㻜㻜 㻝㻡㻜㼠䚷㻔㼟㻕
䃢
䚷
㻔㼗
㻼㼍
㻕
䃢㻹
䃢㻲

D ᅛᐃ
㻜
㻡㻜
㻝㻜㻜
㻝㻡㻜
㻞㻜㻜
㻞㻡㻜
㻜 㻡㻜 㻝㻜㻜 㻝㻡㻜㼠䚷㻔㼟㻕
䃢
䚷
㻔㼗
㻼㼍
㻕
䃢㻹
䃢㻲

E 㠀ᅛᐃ
ᅗ  ᅽᐦ㐣⛬࡟࠾ࡅࡿୖ⟽ᅛᐃࡢᙳ㡪

୧ᅗࢆẚ㍑ࡍࡿ࡜㸪ᅽᐦ㐣⛬࡟ධࡿ๓࡟ୖ⟽ࢆ
ᅛᐃࡍࡿ࡜㸪ıM࡜ ıFࡢᕪࡀ኱ࡁࡃ࡞ࡿࡇ࡜ࡀࢃ࠿
ࡿ㸬ࡇࢀࡣ㸪ࡏࢇ᩿⟽ࢆᅛᐃࡋࡓ≧ែ࡛ᅽᐦⲴ㔜
㸦ຍᅽ∧ഃࡢᆶ┤Ⲵ㔜㸧ࢆస⏝ࡉࡏࡿ࡜౪ヨయ࡜
ࡏࢇ᩿⟽࿘㠃࡜ࡢᦶ᧿࡟ࡼࡗ࡚㸪స⏝Ⲵ㔜ࡢ୍㒊
ࡀᅛᐃ⏝཯ຊᯈࡀཷࡅᣢࡗ࡚ࡋࡲ࠺࠿ࡽ࡛࠶ࡿ࡜
⪃࠼ࡽࢀࡿ㸬⤖ᯝ࡜ࡋ࡚㸪཯ຊᯈഃࡢᆶ┤Ⲵ㔜ࡀ
స⏝Ⲵ㔜ࡼࡾᑠࡉࡃ࡞ࡿ㸬
௨ୖࡢࡇ࡜ࡼࡾ㸪ୖࡏࢇ᩿⟽ࡢᅛᐃࡣᅽᐦ㐣⛬
⤊஢ᚋ࡟⾜࠺࡯࠺ࡀዲࡲࡋ࠸࡜ゝ࠼ࡿ㸬
ୖ⟽
ୗ⟽
཯ຊᯈഃⲴ㔜㸦ィ ್㸧
ୖ⟽ᅛᐃ⏝཯ຊᯈຍᅽᯈഃⲴ㔜

ᅗ  ࡏࢇ᩿⟽ࡢᵓ㐀࡜స⏝Ⲵ㔜
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
⾜ࡗࡓ㸬࡞࠾㸪ୖ㠃ࢆ࡞ࡽࡍࡢ࡟㸪ᢲࡉ࠼ᯈࢆ⏝
࠸ࡓ㸬ࡇࡢ㐣⛬࡛ヨᩱࡀ⥾ᅛࡵࡽࢀࡿࡇ࡜࡟࡞ࡿ
ࡀ㸪ࡑࡢ࡜ࡁࡢ┦ᑐᐦᗘࡣ㧗ࠎ15~20%࡛࠶ࡗࡓ㸬 
 
ᅛ
ᐃ
ᯈ 
ᢲࡉ࠼ᯈ 
 
ᅗ㸷 ࡏࢇ᩿⟽࡛ࡢ⥾ᅛࡵ᪉ἲ 
 
ࡇࡢ᪉ἲ࡟ࡼࡿ⤖ᯝࢆᅗ  ࡟♧ࡍ㸬⤖ᯝ࡜ࡋ࡚
ᅗࡢࡼ࠺࡟⦆ワࡵ࠿ࡽᐦワࡵࡢᗈ࠸⠊ᅖࡢ┦ᑐᐦ
ᗘࡢ౪ヨయࡀᚓࡽࢀ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬ࡲࡓ㸪
ྠࡌᡴᧁᅇᩘ࡛࠶ࢀࡤ┦ᑐᐦᗘࡢኚືࡶᑡ࡞࠸ࡢ
࡛㸪౪ヨయస〇ࡀ㧗࠸෌⌧ᛶࢆࡶࡗ࡚⾜࠼ࡿ㸬ࡼ
ࡗ࡚ࡇࡢ᪉ἲࡣ᭷ຠ࡛࠶ࡿ࡜ุ᩿ࡋࡓ㸬ḟ❶࡛♧
ࡍࡏࢇ᩿ヨ㦂ࡢ⤖ᯝࡣ㸪ࡇࡢ᪉ἲ࡛స〇ࡋࡓ౪ヨ
య࡟ᑐࡋ࡚⾜ࡗࡓࡶࡢ࡛࠶ࡿ㸬 
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ᅗ  ࡏࢇ᩿⟽ࢆ⏝࠸ࡓ⥾ᅛࡵ
 
 
㸱㸬୍㠃ࡏࢇ᩿ヨ㦂ࡢ᧯సᡭ㡰ࡢᙳ㡪

㸱㸯ୖࡏࢇ᩿⟽ᅛᐃᡭ㡰

୍㠃ࡏࢇ᩿ヨ㦂࡟౑⏝ࡋࡓ⿦⨨ࡣୖࡏࢇ᩿⟽ᅛ
ᐃ㸪ୗࡏࢇ᩿⟽ྍືࢱ࢖ࣉ࡛࠶ࡿ㸬ᅗ  ࡟ࡏࢇ᩿
⟽ࡢᵓ㐀࡜స⏝Ⲵ㔜ࢆᶍᘧⓗ࡟♧ࡋࡓ㸬ࡏࢇ᩿୰
ࡣୖࡏࢇ᩿⟽ࡀᅛᐃ⏝཯ຊᯈ࡟ᅛᐃࡉࢀ࡚࠸࡞ࡅ
ࢀࡤ࡞ࡽ࡞࠸㸬ᅽᐦ㐣⛬ࡢ๓࡟ᅛᐃࡍࡿ࠿ᅽᐦᚋ
࡟ᅛᐃࡍࡿ࠿㸪஧㏻ࡾࡢ᪉ἲࡀ⪃࠼ࡽࢀࡿ㸬୧᪉
ἲ࡛ᅛᐃࡋࡓሙྜࡢ⤖ᯝࢆẚ㍑ࡍࡿ㸬
⤖ᯝࢆᅗ D࠾ࡼࡧE࡟♧ࡍ㸬ᅗDࡣᅽᐦ㐣
⛬ࡢ๓࡟ୖ⟽ࢆᅛᐃࡋࡓሙྜ㸪Eࡣᅛᐃࡋ࡞࠸ሙ
ྜ࡛࠶ࡿ㸬ᅗ୰㸪ȪM ࡣຍᅽᯈഃ㸪ȪF ࡣ཯ຊᯈഃ
ࡢᆶ┤ᛂຊ࡛࠶ࡿ㸬

㻜
㻡㻜
㻝㻜㻜
㻝㻡㻜
㻞㻜㻜
㻞㻡㻜
㻜 㻡㻜 㻝㻜㻜 㻝㻡㻜㼠䚷㻔㼟㻕
䃢
䚷
㻔㼗
㻼㼍
㻕
䃢㻹
䃢㻲

D ᅛᐃ
㻜
㻡㻜
㻝㻜㻜
㻝㻡㻜
㻞㻜㻜
㻞㻡㻜
㻜 㻡㻜 㻝㻜㻜 㻝㻡㻜㼠䚷㻔㼟㻕
䃢
䚷
㻔㼗
㻼㼍
㻕
䃢㻹
䃢㻲

E 㠀ᅛᐃ
ᅗ  ᅽᐦ㐣⛬࡟࠾ࡅࡿୖ⟽ᅛᐃࡢᙳ㡪

୧ᅗࢆẚ㍑ࡍࡿ࡜㸪ᅽᐦ㐣⛬࡟ධࡿ๓࡟ୖ⟽ࢆ
ᅛᐃࡍࡿ࡜㸪ıM࡜ ıFࡢᕪࡀ኱ࡁࡃ࡞ࡿࡇ࡜ࡀࢃ࠿
ࡿ㸬ࡇࢀࡣ㸪ࡏࢇ᩿⟽ࢆᅛᐃࡋࡓ≧ែ࡛ᅽᐦⲴ㔜
㸦ຍᅽ∧ഃࡢᆶ┤Ⲵ㔜㸧ࢆస⏝ࡉࡏࡿ࡜౪ヨయ࡜
ࡏࢇ᩿⟽࿘㠃࡜ࡢᦶ᧿࡟ࡼࡗ࡚㸪స⏝Ⲵ㔜ࡢ୍㒊
ࡀᅛᐃ⏝཯ຊᯈࡀཷࡅᣢࡗ࡚ࡋࡲ࠺࠿ࡽ࡛࠶ࡿ࡜
⪃࠼ࡽࢀࡿ㸬⤖ᯝ࡜ࡋ࡚㸪཯ຊᯈഃࡢᆶ┤Ⲵ㔜ࡀ
స⏝Ⲵ㔜ࡼࡾᑠࡉࡃ࡞ࡿ㸬
௨ୖࡢࡇ࡜ࡼࡾ㸪ୖࡏࢇ᩿⟽ࡢᅛᐃࡣᅽᐦ㐣⛬
⤊஢ᚋ࡟⾜࠺࡯࠺ࡀዲࡲࡋ࠸࡜ゝ࠼ࡿ㸬
ୖ⟽
ୗ⟽
཯ຊᯈഃⲴ㔜㸦ィ ್㸧
ୖ⟽ᅛᐃ⏝཯ຊᯈຍᅽᯈഃⲴ㔜

ᅗ  ࡏࢇ᩿⟽ࡢᵓ㐀࡜స⏝Ⲵ㔜
㫽ྲྀ኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲⛉㸭ᕤᏛ㒊◊✲ሗ࿌➨㸱㸷ྕ
㸱㸰㝽㛫タᐃ᧯సࡢᙳ㡪

ୖࡏࢇ᩿⟽࡜ୗࡏࢇ᩿⟽ࡢ㝽㛫ࡣ㸪ᅽᐦ㐣⛬⤊
஢ᚋ࡟㝽㛫タᐃࢿࢪ࡛ୖࡏࢇ᩿⟽ࢆᣢࡕୖࡆࡿࡇ
࡜࡟ࡼࡗ࡚タᐃࡍࡿ㸬౪ヨయ࿘㠃࡜ࡏࢇ᩿⟽ෆ࿘
㠃࡜ࡢ㛫࡟ᦶ᧿ࡀ࠶ࡿࡢ࡛౪ヨయ࡟ࡣୖྥࡁࡢຊ
ࢆ୚࠼ࡿࡇ࡜࡟࡞ࡿ㸬ࡇࡢ᧯సࡀᆶ┤ᛂຊ࡟୚࠼
ࡿᙳ㡪࡟ࡘ࠸᳨࡚ウࡋࡓ㸬
㝽㛫ࢆタᐃࡋࡓሙྜ࡜ࡋ࡞࠸ሙྜ࡟ࡘ࠸࡚㸪ᅽ
ᐦ࠿ࡽ㸦㝽㛫タᐃ࠾ࡼࡧ㸧ࡏࢇ᩿࡟⮳ࡿ㐣⛬࡛ᆶ
┤Ⲵ㔜ࢆ㐃⥆ⓗ࡟ィ ࡋࡓ㸬ᐦワࡵࡢ౪ヨయࢆᑐ
㇟࡟ࡋࡓ㸬
ᅽᐦ㐣⛬๓࡟ୖ⟽ࡣᅛᐃࡏࡎ㸪ࡏࢇ᩿㐣⛬┤๓
࡟ᅛᐃࡋࡓ㸬༶ࡕ㸪㝽㛫ࢆタᐃࡋࡓሙྜࡣ㝽㛫タ
ᐃᚋ࡟㸪㝽㛫ࢆタᐃࡋ࡞࠸ሙྜࡣᅽᐦ┤ᚋ࡟ᅛᐃ
ࡋࡓ㸬㝽㛫ࢆタࡅࡓሙྜࡣ㸪ࡏࢇ᩿୰࡟㝽㛫ࡀಖ
ࡓࢀࡿࡼ࠺࡟ሀᅛ࡟ᅛᐃࡋࡓࡀ㸪㝽㛫ࢆタࡅ࡞࠸
ሙྜ࡟ࡣ㸪ᅛᐃ࡟ࡼࡗ࡚ୖ⟽ࡀୗ⟽ࢆ㐣ᗘ࡟ᢲࡉ
࠼ࡘࡅࡿࡇ࡜ࡀ࡞࠸ࡼ࠺࡟ୖ⟽ᅛᐃࡡࡌࢆ㐺ᗘ࡟
⥾ࡵ௜ࡅࡓ㸬
⤖ᯝࢆᅗ D࡜E࡟♧ࡍ㸬ᅗ୰㸪Ĳࡣࡏࢇ᩿ᛂ
ຊ㸪d ࡣᆶ┤ኚ఩࡛࠶ࡿ㸬ᆶ┤ኚ఩ࡣṇࡢ್ࡀ౪ヨ
యࡢ཰⦰ࢆ⾲ࡍ㸬 ᮏࡢ⦪⥺ࡢ㛫ࡀ㝽㛫タᐃ᫬࡛࠶
ࡿ㸬
ᅗ Dࡼࡾ㸪㝽㛫タᐃࡢึᮇ࡟࠾࠸࡚㸪ᆶ┤ኚ
఩ d ࡀ࡯ࡰ▐᫬࡟ࢃࡎ࠿࡟ቑຍ㸦౪ヨయᅽ⦰㸧ࡋ㸪
ࡸࡸ㐜ࢀ࡚཯ຊᯈഃᆶ┤ᛂຊ ıF ࡀῶᑡࡋ࡚࠸ࡿ㸬
㝽㛫ࢆタᐃࡍࡿ๓࡟㸪ୖୗࡏࢇ᩿⟽⥾⤖⏝ࡢࢿࢪ
㸦㸲ᮏ㸧ࢆࡣࡎࡉ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࡀ㸪ࡑࡢ᧯స
࡟ࡼࡗ࡚ d ࡟ኚ໬ࡀ⏕ࡌࡓ࡜ᛮࢃࢀࡿ㸦㝽㛫ࢆタ
ࡅ࡞࠸ሙྜ࡟ࡶ d ࡟ྠᵝࡢኚ໬ࡀ⏕ࡌࡓ㸬ᅗEཧ
↷㸧㸬୍᪉㸪ıF ࡢῶᑡࡣୖࡏࢇ᩿⟽ࢆᣢࡕୖࡆࡿ࡜
࠸࠺㝽㛫タᐃࡢ᧯స࡟ࡼࡗ࡚⏕ࡌࡓ࡜ᛮࢃࢀࡿ㸬
㝽㛫ࢆタࡅ࡞࠸ሙྜ࡟ࡣ ıF ࡣῶᑡࡋ࡚࠸࡞࠸࠿ࡽ
࡛࠶ࡿ㸦ᅗEཧ↷㸧㸬
㝽㛫ࢆタᐃࡍࡿࡇ࡜࡟ࡼࡗ࡚཯ຊᯈഃᆶ┤ᛂຊ
ࡀపୗࡍࡿ࡜㸪ıF ࡀᅽᐦ᫬࡜ࡏࢇ᩿㛤ጞ᫬࡜࡛␗
࡞ࡿࡇ࡜࡟࡞ࡿ㸬ıF ୍ᐃࡢᐃᅽࡏࢇ᩿ヨ㦂ࢆ⾜࠺
࡜ࡁ࡟ὀពࡋ࡞ࡅࢀࡤ࡞ࡽ࡞࠸㸬
ḟ࡟ࡏࢇ᩿㐣⛬࡛ࡢ ıF ࡢᣲື࡟ࡘ࠸࡚ẚ㍑ࡍࡿ㸬
୍⯡࡟㸪㝽㛫ࢆタᐃࡋ࡚ࡏࢇ᩿ࡍࡿ࡜㸪౪ヨయࡀ
⭾ᙇࡍࡿ࡜౪ヨయ࡟ࡣ࿘㠃ᦶ᧿࡟㉳ᅉࡍࡿୗྥࡁ
ࡢຊࡀാ࠸࡚㸪⤖ᯝ࡜ࡋ࡚཯ຊᯈഃᆶ┤ᛂຊࡀቑ
ຍࡍࡿ㸬ᐇ㝿㸪㝽㛫ࢆタᐃࡋࡓヨ㦂࡛ࡣࡑࡢࡼ࠺
࡞ᣲືࢆ♧ࡋ࡚࠸ࡿ㸦ᅗ D㸧㸬࡞࠾㸪య✚⭾ᙇ
࡟ࡼࡗ࡚ୖࡏࢇ᩿⟽ࡶୗࡏࢇ᩿⟽ࡶୖྥࡁࡢຊࢆ
ཷࡅࡿࡇ࡜࡟࡞ࡿࡀୖࡏࢇ᩿⟽࡟స⏝ࡍࡿୖྥࡁ
ࡢຊࡣᅛᐃᯈࡀཷࡅᣢࡘ㸬ୗࡏࢇ᩿⟽࡟ാࡃୖྥ
ࡁࡢຊࡣ౪ヨయ࡟ാࡃୗྥࡁࡢᦶ᧿ຊ࡜┦ẅࡉࢀ
ࡿ㸬
୍᪉㸪㝽㛫ࢆタᐃࡋ࡞࠸ሙྜ㸦ᅗE㸧㸪ඛ࡟ゐ
ࢀࡓࡀ㸪ࡏࢇ᩿๓࡟㸪ୖୗࡏࢇ᩿⟽⥾⤖⏝ࡢࢿࢪ
ࢆ⦆ࡵࡓࡇ࡜࡟ࡼࡗ࡚ d ࡀࢃࡎ࠿࡟ቑຍࡋࡓࡀ ıF
ࡣ኱ࡁࡃῶᑡࡋ࡚࠸࡞࠸㸬ḟ࡟㸪ࡏࢇ᩿㛤ጞ࡜࡜
ࡶ࡟ᛴ⃭࡟ d ࡀῶᑡ㸦య✚⭾ᙇ㸧ࡋ࡚ ıFࡣᛴ⃭࡟
ῶᑡࡋࡓ㸬ࡇࢀࡣ㸪య✚⭾ᙇ࡟ࡼࡗ࡚ࡏࢇ᩿⟽ෆ
࿘㠃࡟ୖྥࡁࡢຊࡀാ࠸ࡓࡓࡵ࡛࠶ࡿ㸬ୗ⟽࡟ാ
࠸ࡓୖྥࡁࡢຊࡶ㸦ᜍࡽࡃࡑࡢ኱㒊ศࡀ㸧ᅛᐃᯈ
࡟ࡼࡗ࡚ཷࡅᣢࡓࢀࡓ࡜⪃࠼ࡽࢀࡿ㸬
ࡇࢀ࡟ࡘ࠸࡚ࡣୖ⟽ࡢᅛᐃᗘࡶᙳ㡪ࡋ࡚࠸ࡿ࡜
⪃࠼ࡽ ࡿ㸬㝽㛫↓ࡋࡢሙྜ࡟ୖ⟽ࡢᅛᐃࢆ⦆ࡃ
ࡋࡓ࡜ඛ࡟㏙࡭ࡓࡀ㸪ࡸࡣࡾୖୗ᪉ྥ࡟ᅛᐃࡉࢀ
࡚࠸ࡓࡢ࡛ࡣ࡞࠸࠿࡜ᛮࢃࢀࡿ㸬௒ᚋࡉࡽ࡟᳨ウ
ࡋ࡞ࡅࢀࡤ࡞ࡽ࡞࠸㸬

㝽㛫タᐃ
㻙㻡㻜
㻜
㻡㻜
㻝㻜㻜
㻝㻡㻜
㻞㻜㻜
㻞㻡㻜
㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜
䡐䚷㻔㼙㼕㼚㻕
䃣
㻘䃢
䚷
㻔㼗
㻼㼍
㻕
㻙㻞㻚㻡
㻙㻞
㻙㻝㻚㻡
㻙㻝
㻙㻜㻚㻡
㻜
㻜㻚㻡 㼐㻔
㼙
㼙
㻕
䃢㻹
䃢㻲
䃣
㼐

D 㝽㛫࠶ࡾ
㝽㛫タᐃ䛻䛒䛯䜛㒊ศ
㻙㻡㻜
㻜
㻡㻜
㻝㻜㻜
㻝㻡㻜
㻞㻜㻜
㻞㻡㻜
㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜 㻡㻜 㻢㻜
㼠㻌㻔㼙㼕㼚㻕
䃢
㻘䃣
䚷
㻔㼗
㻼㼍
㻕
㻙㻞㻚㻡
㻙㻞
㻙㻝㻚㻡
㻙㻝
㻙㻜㻚㻡
㻜
㻜㻚㻡 㼐㻔
㼙
㼙
㻕
䃢㻹
䃢㻲
䃣
㼐

E 㝽㛫↓ࡋ
ᅗ  㝽㛫タᐃࡢᙳ㡪
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
㸱㸰㝽㛫タᐃ᧯సࡢᙳ㡪

ୖࡏࢇ᩿⟽࡜ୗࡏࢇ᩿⟽ࡢ㝽㛫ࡣ㸪ᅽᐦ㐣⛬⤊
஢ᚋ࡟㝽㛫タᐃࢿࢪ࡛ୖࡏࢇ᩿⟽ࢆᣢࡕୖࡆࡿࡇ
࡜࡟ࡼࡗ࡚タᐃࡍࡿ㸬౪ヨయ࿘㠃࡜ࡏࢇ᩿⟽ෆ࿘
㠃࡜ࡢ㛫࡟ᦶ᧿ࡀ࠶ࡿࡢ࡛౪ヨయ࡟ࡣୖྥࡁࡢຊ
ࢆ୚࠼ࡿࡇ࡜࡟࡞ࡿ㸬ࡇࡢ᧯సࡀᆶ┤ᛂຊ࡟୚࠼
ࡿᙳ㡪࡟ࡘ࠸᳨࡚ウࡋࡓ㸬
㝽㛫ࢆタᐃࡋࡓሙྜ࡜ࡋ࡞࠸ሙྜ࡟ࡘ࠸࡚㸪ᅽ
ᐦ࠿ࡽ㸦㝽㛫タᐃ࠾ࡼࡧ㸧ࡏࢇ᩿࡟⮳ࡿ㐣⛬࡛ᆶ
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